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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a decrease of a setting 
workability when a commercially available resistance is used and 
prevent a change of an emission wavelength because of a 
difference of driving currents of chips in relation to a light-emitting 
apparatus used in an image-forming apparatus of an 
electrophotographic recording system, its manufacture, a light- 
scanning apparatus using the light-emitting array apparatus, and an 
image- forming apparatus using the light-emitting array apparatus. 
SOLUTION: An abscissa-coordinate value of an intersection 
between a line Lp of a required L target of an emission amount and 
a characteristic line C1-C15 of each chip is the reciprocal of an 
external current limit resistance value required for obtaining the 
emission amount of the L target by each chip. A coordinate value 
of the intersection of the characteristic line C1 of a first chip 
nearly agrees with a value of 1/R1. Coordinate values of 
intersections of the other chips do not agree with any of 
resistance inverse number values 1/R1-1/R11, and these 
intersections are within d1-d10 of an equal width. A resistance 
value range is divided on the basis of commercial resistance values 
of the normal 96 series in terms of R dimension, and a group of 
chips having intersections in the width d1-d10 are specified in one 
rank in terms of a quantity of light. Groups in the same rank are 
used for one apparatus. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor chip arranged in the predetermined direction in two or more light emitting devices is 
mostly arranged in the aforementioned predetermined direction on plurality and a substrate. In the luminescence 
array equipment which makes two or more aforementioned light emitting devices of each aforementioned 
semiconductor chip emit light according to the drive current supplied to each semiconductor chip through a 
constant impedance component, respectively let the amount of average luminescence to the drive current of the 
predetermined level of two or more aforementioned light emitting devices of each aforementioned semiconductor 
chip on the aforementioned substrate be predetermined quantity of light width of face — having — the above — a 
law — the luminescence array equipment characterized by an impedance component having the same nominal 
resistance according to the aforementioned amount of average luminescence 

[Claim 2] a claim 1 — setting — the aforementioned amount of average luminescence of two or more 
aforementioned light emitting devices of each aforementioned semiconductor chip on the aforementioned substrate 
— the above — a law — the luminescence array equipment characterized by considering as a request value 
mostly by the aforementioned predetermined quantity of light width of face according to the resistance of an 
impedance component 

[Claim 3] claims 1 or 2 — setting — the above — a law — initial value and the aforementioned initial value 
predetermined in an impedance component — receiving — an analogy — a ratio, such as having a coefficient, — 
the luminescence array equipment characterized by constituting two or more nom\na\ resistance based on the 
sequence of numbers, and including the same aforementioned nominal resistance in two or more aforementioned 
nominal resistance 

[Claim 4] The manufacture method of the luminescence array equipment characterized by providing the following. 
Th rank division step which drive the semiconductor chip arranged in the predetermined direction in two or more 
light emitting devices with the drive current of predetermined level, and two or more aforementioned light emitting 
devices of all are made to emit light, and carries out the rank division of two or more semiconductor chips by 
predetermined quantity of light width of face at two or more ranks according to the amount of average 
luminescence for every chip concerned. The selected-array step which chooses the semiconductor chip which 
belongs to the same rank among two or more aforementioned semiconductor chips, and is made to arrange in the 
aforementioned predetermined direction mostly on a substrate. The connection step which connects the constant 
impedance component of the same nominal resistance according to the rank concerned to the end of each 
semiconductor chip belonging to the same aforementioned rank. 

[Claim 5] the above which makes the aforementioned amount of average luminescence a request value mostly in 
the aforementioned rank division step in a claim 4 — a law — the manufacture method of the luminescence array 
equipment characterized by carrying out the rank division of two or more aforementioned semiconductor chips by 
the aforementioned predetermined quantity of light width of face according to the resistance of an impedance 
component 

[Claim 6] claims 4 or 5 — setting — the aforementioned connection step — preceding — predetermined initial 
value and the aforementioned predetermined initial value — receiving — an analogy — a ratio, such as having a 
coefficient, — the above which constitutes two or more nominal resistance based on the sequence of numbers — 
a law — the manufacture method of the luminescence array equipment characterized by including further the step 
which chooses the thing of the same aforementioned nominal resistance from an impedance component 
[Claim 7] Luminescence array equipment which makes two or more aforementioned light emitting devices of each 
aforementioned semiconductor chip emit light according to the drive current which is mostly arranged in the 
aforementioned predetermined direction and is supplied [ in the semiconductor chip arranged in the predetermined 
direction in two or more light emitting devices, ] through a constant impedance component at each semiconductor 
chip, respectively on plurality and a substrate, carrying out horizontal scanning which makes two or more 
aforementioned light emitting devices emit light according to image data — the aforementioned main scanning 
direction and abbreviation — the line write-in [ optical ] which is a means repeat and form a line write-in [ optical ] 
on th rotation photo conductor by which a rotation drive is carried out by making the parallel axis of rotation into 
th center of rotation, and carried out [ aforementioned ] formation — an aforementioned rotation photo conductor 
top — the aforementioned main scanning direction and abbreviation — the scanning means which carries out light 
scanning so that it may be displaced relatively and formed at predetermined speed in the perpendicular direction of 
vertical scanning it is light-scanning equipment equipped with the above, and let the amount of average 
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luminescence to the drive current of the predetermined level of two or more aforementioned light emitting devices 
of each aforementioned semiconductor chip on the aforementioned substrate be predetermined quantity of light 
width of face — having — the above — a law — an impedance component is characterized by having the same 
nominal resistance according to the aforementioned amount of average luminescence 
[Claim 8] a claim 7 — setting — the aforemention d amount of average luminescence of two or more 
aforementioned light emitting devices of each aforementioned semiconductor chip on the aforementioned substrate 
— the above — a law — the light-scanning equipment characterized by considering as a request value mostly by 
the aforementioned predetermined quantity of light width of face according to the resistance of an impedance 
component 

[Claim 9] claims 7 or 8 — setting — the above — a law — initial value and the aforementioned initial value 
predetermined in an impedance component — receiving — an analogy — a ratio, such as having a coefficient, — 
the light-scanning equipment characterized by constituting two or more nominal resistance based on the sequence 
of numbers, and including the same aforementioned nominal resistance in two or more aforementioned nominal 
resistance 

[Claim 10] Image formation equipment characterized by having light-scanning equipment according to claim 7 to 9 
and an image formation means to form a visible image according to the aforementioned line write-in [ optical ] 
repeatedly formed on the aforementioned rotation photo conductor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially especially this invention relates to the manufacture 
method of the luminescence array equipment used as a light emitting device for record for forming a permanent 
visible image in a record medium by the electrophotography recording method about luminescence array equipment, 
its manufacture method, light-scanning equipment, and image formation equipment, and the luminescence array 
equipment concerned, the light-scanning equipment using the luminescence array equipment concerned, and th 
image formation equipment using the luminescence array equipment concerned. 
[0002] 

[Description of the Prior Art] conventionally, SLED (self-scan type Light Emitting Diode array: — henceforth 
referred to as SLED) JP,1 -238962 A JP,2~208067,A, JP,2-212170,A, JP,3-20457,A, JP.3-194978A JP,4-5872,A, 
JP,4-23367,A, JP.4-296579A JP,5-84971 A And a Japan hard copy '91 (A-17) drive circuit It is introduced by the 
proposal of the accumulated light-emitting-device array for optical printers, the proposal of the self-scan typ light 
emitting device (SLED) using electronic-intelligence communication society ('90.3.5) PNPN thyristor structure, etc., 
and is observed as a light emitting device for record of electrophotography method image formation equipment. 
[0003] An example of this SLED is shown in drawing 3 , and the operation is explained. 

[0004] SLED is equipped with that by which the thyristors ST1-ST5 for a transfer were connected to the cascade 
as shown in drawing 3 , and the thing by which the thyristors SL1-SL5 for luminescence were connected to the 
cascade. The gate signal of each thyristor is made common like illustration, and the gate of the 1st thyristors SL1 
and ST1 is connected to the signal input part of phiS. It is constituted so that it may say that the gate of the 2nd 
thyristors SL2 and ST2 is connected to the cathode of the diode connected to the terminal of phiS, and the gate 
of the 3rd thyristors SL3 and ST3 is connected to the cathode of the following diode. 

[0005] Drawing 4 is a timing chart which shows ON/OFF of the control signal for controlling above SLED, and a 
thyristor, and shows the example in the case of turning on all elements. A transfer and luminescence are explained 
according to the timing chart of drawin g 4 . 

[0006] A transfer is started by changing ph iS ( drawing A. (A)) to 5 V from 0V. By the bird clapper, phiS is set to 0V 
5V after Va=5V, Vb=3.7V (the forward voltage drop of diode is set to 1.3V), Vc=2.4V, Vd=1.1 V, and Ve. As for th 
gate voltage of the thyristor ST 1 for a transfer, as for the gate voltage of the thyristor ST 2 for a transfer, a gate 
voltage changes to 5V like [ 3.7V ] the following from 0V from 0V. 

[0007] ft is setting phi 1 ( drawing 4 (B)) to 0V from 5V in this state, and each edge potential of the thyristor ST 1 
for a transfer is set to anode:5V, cathode:0V, and gate:3.7V, and fills the on-condition of a thyristor. If the thyristor 
ST 1 for a transfer turns on, even if it changes phiS to 0V in this state, a thyristor ST 1 will be an ON state and will 
be maintained by Va**5V. If phiS's being impressed for this reason through resistance (not shown) and a thyristor 
turn on, the potential between the anode gates will depend them on a bird clapper almost equally. 
[0008] For this reason, the on-condition of the 1st thyristor is held as for 0V, and the 1st shift operation 
completes phiS. If phi I signal for the thyristors for luminescence ( drawing 4 (D)) is set to 0V from 5V in this state, 
since it will become the same as the conditions which the thyristor for a transfer turned on, the thyristor SL 1 for 
)um)nescence will turn on, and 1 st Light Emitting Diode will light up. Since the potential difference between the 
anode cathodes of the thyristor for luminescence of 1st Light Emitting Diode is lost and it becomes impossibl to 
pass the minimum holding current of a thyristor by returning phil to 5V, the thyristor SL 1 for luminescence turns 
off. 

[0009] Next, an on-condition transfer of the thyristor from ST1 to ST2 is explained. 

[0010] Since phi 1 continues being 0V even if the thyristor SL 1 for luminescence turns off, the gate voltage of the 
thyristor ST 1 for a transfer is Va**5V, turned on, and the thyristor ST 1 for a transfer is Vb=3.7V. By changing phi 
2 ( drawing 4 (C)) to 0V from 5V in this state, the potential of the thyristor ST 2 for a transfer is set to anode:5V, 
cathoderOV, and gate:3.7V. Th reby, the thyristor ST 2 for a transfer turns on. After the thyristor ST 2 for a 
transfer turns on, by changing phi 1 to 5V from 0V, the thyristor for a transfer is turned off, as the thyristor SL 1 
for luminescence turned off. 

[001 1] In this way, ON of the thyristor for a transfer is shifted to ST2 from ST1 . And if phil is set to OV from 5V. 
th thyristor 2 for luminescence will turn on and emit light. In addition, the reason only the thyristor for 
luminescence corresponding to the turned-on thyristor for a transfer can emit light is that it does not become the 
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on-condition of a thyristor except for the thyristor of the next door of the turned-on thyristor since a gate voltage 
is OV when the thyristor for a transfer does not turn on. Sine the potential of phi I is set to 3.4V (a part for the 
forward voltage drop of the thyristor for luminescence) when the thyristor for luminescence turns on also about 
next thyristor, since there is no potential difference between gate cathodes, th next thyristor cannot be turned 
on. 

[0012] In addition, although it said that the thyristor for luminescence is turned on and emits light by setting phil to 
0V by ****, it is necessary to make it correspond to image data whether light is made to actually emit or it does 
not carry out, and to control by the timing naturally, in actual image formation operation. For phil terminal of SLED, 
they are the signal which shows this, and image data Dp of drawjng 4 (E) and phiD of drawing 4 (F) take the OR of 
phil and image data Dp outside, only when image data Dp is 0V, phil terminal of SLED is actually set to 0V, and 
they emit light, and when image data Dp is 5V, phil terminal of SLED becomes being 5V with as, and they emit light. 

[0013] One SLED chip is composition as shown in drawing 3 , for example, it has 128 thyristors for luminescence 
arranged by main scanning direction, and lighting control of it is alternatively carried out one by one by the thyristor 
for a transfer as the thyristor for luminescence concerned was explained with drawing 4 . 

[0014] The equal circuit at the time of the drive of each luminescence pixel (at the time of the thyristor-on for 
luminescence) is shown in dr^wing_5 . In drawing 5 , 51 shows the equal circuit of the thyristor for luminescence, 
and an equal circuit 51 is a series circuit of Diode Df and the thyristor internal resistance R1 which produces 
forward-drop voltage. 52 is the equal circuit of a driver IC (driver), and contains the drive transistor Q. It has the 
current-limiting resistance R2 among equal circuits 51 and 52, and the output current with the drive transistor Q is 
restricted. You may have the current-limiting resistance R2 in a driver 52. 

[0015] The drive current Id supplied to the thyristor for luminescence becomes what broke supply voltage (5-Vf), 
for example, the voltage which deducted the forward voltage drop Vf by the diode Df in the 5 equal circuit 51 of the 
thyristor for luminescence from V, by the sum (R1+R2) of external current-limiting resistance and a thyristor 
internal resistance value. Therefore, if the amount Vf of forward voltage drops and the internal resistance value R1 
of each luminescence pixel vary also within one SLED chip, drive current Id will also be changed according to the 
dispersion. 

[001 6] An example of drive current dispersion of the thyristor for luminescence is shown in dra wing 6 and drawing 
7 . 

[001 7] Drawing J> shows the array position of a luminescence pixel (thyristor for luminescence), and the relation of 
the drive current of each luminescence pixel to the 3rd SLED chip as an example. In drawing 6 , the pixel array 
position whose horizontal axis is each luminescence pixel of each SLED chip is shown, and a vertical axis shows 
the drive current corresponding to these. The relation shown in drawing 6 shows the case where current-limiting 
resistance of the same resistance (Raomega) is altogether attached to the output of the driver which drives two or 
more each phil of a SLED chip. 

[0018] Here, each luminescence pixel drive current in a chip 1 varies within the limits of 11, each luminescence pixel 
drive current in a chip 2 differs within the limits of 12, and each luminescence pixel drive current in a chip 3 differs 
within the limits of 13. Though 13 is [ among these ] the largest, the difference delta 1 of the average of the drive 
current in a chip 2 and the average of the drive current in a chip 1 is larger than 13, and the difference delta 2 of 
the average of the drive current in a chip 1 and the average of the drive current in a chip 2 is larger than 13. 
[001 9] Thus, if dispersion between luminescence pixels of the amount of forward voltage drops in one SLED chip 
and an internal resistance value (namely, drive current dispersion) is compared with dispersion in the amount 
average of forward voltage drops during a different SLED chip, and the internal resistance average, generally it will 
become low. 

[0020] Drawing 7 shows the inverse number (horizontal axis 1 /R) of current- limiting resistance of each 
luminescence pixel of each SLED chip, and the relation of drive current (vertical axis) to the 3rd SLED chip as an 
xample, and shows similarly the general property mentioned above that dispersion during a different SLED chip is 
larger than dispersion in a chip. 

[0021] namely, every in case the inverse numbers of current-limiting resistance are average 1 / Ra — it varies 
between the dispersion ranges 11, 12, and 13 in a SLED chip, and a different chip, delta 1 and delta 2 show the 
above-mentioned property, the inverse number concerned increases from the average, and drive current also 
increases — it is- alike, and it follows and these dispersion increases 

[0022] Next, an example of the amount dispersion of luminescence of the thyristor for luminescence is shown in 
drawing 8 and drawing 9 . 

[0023] Drawjng 8 shows the relation between the array position of a luminescence pixel (thyristor for 
luminescence), and the amount of luminescence of each luminescence pixel to the 3rd SLED chip as an example. In 
dra win g 6 , the pixel array position whose horizontal axis is each luminescence pixel of each SLED chip is shown, 
and a vertical axis shows the amount of luminesc nee corresponding to these. The relation shown in drawjng_8 
shows the case where the constant-current (current value la shown in drawing 9 ) drive of two or more each phil 
of a SLED chip is carried out by the ideal current regulator circuit. 

[0024] Here, each amount of luminescence pixel luminescence in a chip 1 varies within the limits of L1, each 
amount of luminescence pixel luminescence in a chip 2 differs within the limits of L2, and each amount of 
luminescence pixel luminescence in a chip 3 differs within the limits of L3. Though L1 is [ among these ] the 
largest, the difference delta 1 of the average of the amount of luminescence in a chip 2 and the average of the 
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amount of luminescence in a chip 1 is larger than L1, and the difference delta 2 of the average of the amount of 
luminescence in a chip 2 and the average of the amount of luminescence in a chip 2 is larger than LI. 
[0025] Thus, if each dispersion between pixels of the amount of luminescenc in one SLED chip at the time of 
considering as drive current regularity is compared with each dispersion between pixels of the amount average of 
luminescence during a different SLED chip, generally it will become low. 

[0026] Drawing 9 is what showed the drive current (horizontal axis) of each luminescence pixel of each SLED chip, 
and the relation of the amount of luminescence (vertical axis) to the 3rd SLED chip as an example, and when drive 
current is la, it corresponds to drawing 8 . 

[0027] Here, it varies between each dispersion ranges LI, L2, and L3 in a SLED chip, and a different chip, and 
delta 1 and delta2 increase as drive current value increases. 

[0028] In order to manufacture the Light Emitting Diode array luminescence equipment which suppressed the 
influence by the above-mentioned dispersion and restricted the difference of the average quantity of light during 
each SLED chip within the limits of predetermined, the method explained below with reference to dr awing 10 and 
drawing J [1 was taken conventionally. As for drawing 1 0 and drawing 11 , the SLED chip shows three examples as 
an example. 

[0029] In dr awing 10 . a vertical axis shows the average quantity of light (/L), and a horizontal axis shows average 
drive current (/I). About each SLED chip first carried in one Light Emitting Diode array luminescence equipment, 
chips 1 and 2, the average drive current from which a target predetermined average quantity of light value (/L 
target) is acquired according to the relation of each average drive current pair average quantity of light in 3 / 11 /3 
are calculated according to an operation. [ I2/I3 ] 

[0030] On the other hand, in dra wi ng 1 1 , a vertical axis shows average drive current (/I), and a horizontal axis 
shows the inverse number (1/R) of external current- limiting resistance. According to the relation of the averag 
drive current pair external resistance value shown in drawmgjn , the inverse number 1 of an external resistance 
value from which each computed average drive current / 11 /3 are obtained / R1, 1/R2, and 1/R3 are calculated 
according to an operation about chips 1, 2, and 3 following calculation of the above-mentioned average drive 
current, respectively. [ I2/I3 ] 

[0031] Resistance with the nearest nominal value is chosen as the resistance which realizes the inverse number 
computed according to the above-mentioned method as current- limiting resistance mounted in Light Emitting 
Diode array luminescence equipment from resistance products, such as 24 commercial sequences (24 series) and 
96 sequences (96 series), and is used for it. 24 sequences, 96 sequences, etc. are expressed with **x10N (integer 
excluding [ N ] 0) as everyone knows, and resistance is the thing of "**" which takes 24 sorts of different values, 
or 96 sorts of different values as a value. 

[0032] Then, the composition method of a SLED array head is explained with reference to the external view of the 
head shown in drawing 12 . 

[0033] The SLED semiconductor chip (semiconductor SLED chip) 1211 is carried in the base substrate 1212 using 
printed wired boards, such as glass epoxy material and ceramic material. The control signal from the outside is 
supplied to the lighting control circuit (driver IC) 1214, and it generates the lighting control signal of the SLED 
semiconductor chip 1211. The control signal from the outside is inputted from a connector 1213, and a power 
supply is inputted from a power circuit 1232 through a power cable 1231, and each is supplied to each 
semiconductor. 

[0034] Bonding wire 1215 is connected to the SLED semiconductor chip 121 1, and this inputs the output signals 
phil and phi2 from a driver IC 1214, phiS, phil, and a negative-electrode side power supply (this example GND), 
respectively. 1216 shows the positive-electrode side power supply pattern (this example +5 V) pulled to the base 
substrate 1212. 1217 shows the silver paste for taking the electric electric conduction between the positive- 
electrode side power supply pattern 1216 and the rear-face electrode of the SLED semiconductor chip 1211, and 
carrying out adhesion fixation. 
[0035] 

[Problem(s) to be Solved by the Invention] However, when the thing of the maximum contiguity value was chosen 
individually, was combined and it only mounted it as mentioned above out of the resistance product (nominal 
resistance is for example, 24 sequences and 97 sequences) of marketing of the current- limiting resistance 
corresponding to a Light Emitting Diode semiconductor chip and these chips, in the manufacturing process, the 
structure which a Light Emitting Diode chip and current-limiting resistance are made to correspond individually, and 
combines them certainly for every head was required. 

[0036] For example, when the Light Emitting Diode chip was made to correspond and each current-limiting 
resistance was alternatively mounted after carrying a Light Emitting Diode semiconductor chip in a head arbitrarily 
first, it needed to perform directing the current- limiting resistance corresponding to each Light Emitting Diode 
semiconductor chip to a resistance mounting machine each time the whole head, and the technical problem that 
the fall of workability might be invited occurred. 

[0037] Moreover, the technical problem on a property also occurred apart from the technical problem of the above 
assembly-operation nature. That is, while the quantity of light was regularityHzed, the case where drive current 
differed greatly between chips generated the Light Emitting Diode array luminescence equipment manufactured by 
the structure which current-limiting resistance of th resistance doubled with the property of each chip is made to 
correspond alternatively, and mounts it, and the difference of the drive current during a chip had produced the 
technical problem on the two following properties. 
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[0038] If a difference of the drive current during a chip is great to it even if th amount of luminescence is 
regularity-ized by rationalization of drive current by it, since luminescence wavelength is changed to the 1st by 
drive current, luminescence wavelength will change to it between chips. Therefore, in spite of regularity-izing the 
amount of luminescence when luminescence wavelength variation cannot be disregarded on the sensitivity 
wavelength property of a photo conductor drum if Light Emitting Diode array luminescence equipment is used as a 
write-in means of electrophotography method image formation equipment, an output picture property will become 
uneven between chips. 

[0039] If the difference in the drive current during a chip is great to the 2nd, in it, the difference of calorific value 
will occur between chips. Although the quantity of light generally falls in connection with ****, according to the 
difference of calorific value, a difference arises also in the amount of quantity of light change. For this reason, when 
the difference in the drive current during a chip is great, a difference arises in the amount of luminescence 
between chips as a result. 

[0040] Then, it is made in order that this invention may solve the above technical problems, and it aims at offering 
the manufacture method of the luminescence array equipment which can solve the technical problem of the 
assembly-operation nature in the case of choosing and using a commercial resistance product, and the two abov - 
mentioned technical problems produced by difference of the drive current during a chip, and the luminescence 
array equipment concerned, the light-scanning equipment using the luminescence array equipment concerned, and 
the image-formation equipment using the luminescence array equipment concerned. 
[0041] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention of a claim 1 
The semiconductor chip arranged in the predetermined direction in two or more light emitting devices is mostly 
\ arranged in the aforementioned predetermined direction on plurality and a substrate. In the luminescence array 
' equipment which makes two or more aforementioned light emitting devices of each aforementioned semiconductor 
chip emit light according to the drive current supplied to each semiconductor chip through a constant impedance 
component, respectively let the amount of average luminescence to the drive current of the predetermined level of 
two or more aforementioned light emitting devices of each aforementioned semiconductor chip on the 
aforementioned substrate be predetermined quantity of light width of face — having — the above — a law — an 
impedance component offers luminescence array equipment with the same nominal resistance according to the 
aforementioned amount of average luminescence 

[0042] moreover, invention according to claim 2 — a claim 1 — setting — the aforementioned amount of average 
luminescence of two or more aforementioned light emitting devices of each aforementioned semiconductor chip on 
the aforementioned substrate — the above — a law — the luminescence array equipment mostly made into a 
request value by the aforementioned predetermined quantity of light width of face according to the resistance of an 
impedance component is offered 

[0043] moreover, invention according to claim 3 — claims 1 or 2 — setting — the above — a law — initial value 
and the aforementioned initial value predetermined in an impedance component — receiving — an analogy — a 
ratio, such as having a coefficient, two or more nominal resistance based on the sequence of numbers is 
constituted, and the luminescence array equipment which contains the same aforementioned nominal resistance in 
two or more aforementioned nominal resistance is offered 

[0044] Moreover, invention according to claim 4 drives the semiconductor chip arranged in the predetermined 
direction in two or more light emitting devices with the drive current of predetermined level, and makes two or 
more aforementioned light emitting devices of all emit light. The rank division step which carries out the rank 
) division of two or more semiconductor chips by predetermined quantity of light width of face at two or more ranks 
according to the amount of average luminescence for every chip concerned, The selected-array step which 
chooses the semiconductor chip which belongs to the same rank among two or more aforementioned 
semiconductor chips, and is made to arrange in the aforementioned predetermined direction mostly on a substrate, 
The manufacture method of the luminescence array equipment containing the connection step which connects the 
constant impedance component of the same nominal resistance according to the rank concerned to the end of 

ach semiconductor chip belonging to the same aforementioned rank is offered. 
[0045] moreover, the above whose invention according to claim 5 makes the aforementioned amount of average 
luminescence a request value mostly in the aforementioned rank division step in a claim 4 — a law — it is the 
aforementioned predetermined quantity of light width of face according to the resistance of an impedance 
component, and the manufacture method of the luminescence array equipment which carries out the rank division 
of two or more aforementioned semiconductor chips is offered 

[0046] moreover, invention according to claim 6 — claims 4 or 5 — setting — the aforementioned connection step 
— preceding — predetermined initial value and the aforementioned predetermined initial value — receiving — an 
analogy — a ratio, such as having a coefficient, — the above which constitutes two or more nominal resistance 
based on the sequence of numbers — a law — the manufacture method of the luminescence array equipment 
which contains further the step which chooses the thing of the same aforementioned nominal resistanc from an 
impedance component is offered 

[0047] Invention according to claim 7 the semiconductor chip arranged in the predetermined direction in two or 
more light emitting devices Moreover, plurality, The luminescence array equipment which makes two or mor 
aforementioned light emitting devices of each aforementioned semiconductor chip emit light according to the drive 
current which is mostly arranged in the aforementioned predetermined direction and is supplied through a constant 
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impedance component at each semiconductor chip, respectively on a substrate, It is a means to repeat and form a 
line write-in [ optical ] on the rotation photo conductor by which a rotation drive is carried out by making the 
parallel axis of rotation into the center of rotation, performing horizontal scanning which makes two or more 
aforementioned light emitting devices emit light according to imag data — the aforementioned main scanning 
direction and abbreviation — In light-scanning equipment equipped with the scanning means which carries out light 
scanning so that it may be displaced relatively and formed in the perpendicular direction of vertical scanning at 
predetermined speed the line write-in [ optical ] which carried out [ aforementioned ] formation — the 
aforementioned rotation photo conductor top — the aforementioned main scanning direction and abbreviation — 
let the amount of average luminescence to the drive current of the predetermined level of two or more 
aforementioned light emitting devices of each aforementioned semiconductor chip on the aforementioned substrate 
be predetermined quantity of light width of face — having — the above — a law — an impedance component 
offers light-scanning equipment with the same nominal resistance according to the aforementioned amount of 
average luminescence 

[0048] moreover, invention according to claim 8 — a claim 7 — setting — the aforementioned amount of average 
luminescence of two or more aforementioned light emitting devices of each aforementioned semiconductor chip on 
the aforementioned substrate — the above — a law — the light-scanning equipment mostly made into a request 
value by the aforementioned predetermined quantity of light width of face according to the resistance of an 
impedance component is offered 

[0049] moreover, invention according to claim 9 — claims 7 or 8 — setting — the above — a law — initial value 
and the aforementioned initial value predetermined in an impedance component — receiving — an analogy — a 
ratio, such as having a coefficient, — two or more nominal resistance based on the sequence of numbers is 
constituted, and the light-scanning equipment which contains the same aforementioned nominal resistance in two 
or more aforementioned nominal resistance is offered 

[0050] Moreover, invention according to claim 1 0 offers image formation equipment equipped with light-scanning 
equipment according to claim 7 to 9 and an image formation means to form a visible image according to the 
aforementioned line write-in [ optical ] repeatedly formed on the aforementioned rotation photo conductor. 
[0051] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the operation gestalt of this invention is 
explained in detail. 

[0052] With the operation gestalt concerning this invention, based on the average quantity of light of the ail light 
emitting device in a chip at the time of predetermined average drive current, the quantity of light rank division of 
each Light Emitting Diode semiconductor chip is carried out by predetermined rank width of face for every Light 
Emitting Diode semiconductor chip, and the Light Emitting Diode semiconductor chip by which the rank division was 
carried out was altogether arranged to the same quantity of light rank in one Light Emitting Diode array 
luminescence equipment. Furthermore, it was made to manufacture combining a Light Emitting Diode 
semiconductor chip and external current-limiting resistance so that the external current-limiting resistance (R2 of 
drawing 5 ) which has the same nominal resistance according to the quantity of light rank altogether may be 
connected to each [ these ] Light Emitting Diode semiconductor chip. 

[0053] The operation gestalt of the Light Emitting Diode array luminescence equipment applied to this invention 
with reference to the property view of drawjng__l and its manufacture method is explained concretely. 
[0054] Drawing 1 is the property view having shown typically the inverse number (horizontal axis 1/R) of the 
resistance of external current-limiting resistance of each chip, and the relation of the average quantity of light in a 
chip in the shape of a straight line about various chips. Based on the average quantity of light of the all light 
emitting device in a chip at the time of predetermined average drive current, it asks for this property view for every 
Light Emitting Diode semiconductor chip. Resistance inverse number value 1/R1-1 / R1 1 is given to the horizontal 
axis by fixed width of face. 

[0055] In this related view, the value of the amount of luminescence demanded as Light Emitting Diode array 
luminescence equipment is carried out L target It becomes the inverse number of external current-limiting 
resistance required at this time, if a SLED chip considers as 15 pieces, in order that the value (1/R) which the 
horizontal-axis coordinate value of the intersection of the ultimate lines c1-c15 of each chip and the straight line 
Lp of the amount L=L target of luminescence shows may obtain the amount of luminescence of L target with each 
chip. 

[0056] For example, the intersection coordinate value of the ultimate lines d of the 1st chip is mostly in 
agreement with the value of 1 / R1 . However, any of the intersection coordinate value of other chips (shown by 
ultimate-lines dc-15) of resistance inverse number value 1/R1-1 / R11 do not correspond, but these 
intersections are in width of face d1 - d10. Let each width of face be the same width of face. 
[0057] Then, the range of resistance is divided like drawing^? at the dimension of R based on the commercial 
resistance of nominal 96 sequence, and the chip group which has an intersection in each width of face d1 - d1 0 is 
specified to one quantity of light rank. For example, the 14th chip of ultimate lines c14 which has an intersection in 
width of face d10 is considered as the quantity of light rank R1. Moreover, the 11th chip and the 12th chip of 
ultimate lines c11 and c12 which have an intersection in width of face d8, respectively are considered as the same 
quantity of light rank R3. 

[0058] In addition, the quantity of light rank R1 shown in drawi n g 2 and — are prescribed by predetermined rank 
width of face with the size of the resistance of the external current-limiting resistance to which the average 
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quantity of light of all the light emitting devices for every Light Emitting Diode semiconductor chip serves as a 
predetermined value. Moreover, the nominal resistance shown here is 96 sequences, the initial value (1.0) of "**" 
which expressed the value of each nominal resistance with **x10N (integer excluding [ N ] 0) almost predetermined 
in each value — receiving — an analogy — a ratio, such as having a coefficient, — it is a sequence of numbers 
[0059] Similarly, th quantity of light rank division of all other chips (what does not illustrate ultimate lines is 
included) is carried out The SLED chip which carried out the quantity of light rank division uses only the thing 
belonging to the same rank for manufacture of one Light Emitting Diode array luminescence equipment (Light 
Emitting Diode array head). 

[0060] Furthermore, only the resistance which has one kind of nominal 96 sequence resistance according to the 
quantity of light rank concerned is used for one Light Emitting Diode array luminescence equipment as external 
current- limiting resistance. For example, nominal resistance uses the resistance which is 221 ohms for external 
current- limiting resistance combined with the 14th chip of the above-mentioned belonging to the quantity of light 
rank R1. Moreover, nominal resistance uses the resistance which is 232ohms for external current-limiting 
resistance combined with the 11th chip of the above-mentioned with which each belongs to the quantity of light 
rank R3, and the 1 2th chip of the above-mentioned, respectively. 

[0061] Thus, since the feature of this operation gestalt can make the same about one Light Emitting Diode array 
luminescence equipment the resistance of the current-limiting resistance which directs to a resistance mounting 
machine and does not need to change resistance for every Light Emitting Diode chip by mounting the current- 
limiting resistance which has the same nominal resistance, respectively to each chip which carried out the quantity 
of light rank division according to the above, the effect which can improve workability has it. It is not based on the 
relation between average drive current and external current-limiting resistance, but it becomes unnecessary 
\ furthermore, to change resistance for every Light Emitting Diode chip certainly carried within one Light Emitting 
Diode array luminescence equipment by the time of current-limiting resistance mounting. 

[0062] Moreover, apart from an assembly-operation disposition top, two technical problems on the conventional 
property resulting from the difference difference of the drive current during a chip are solvable. 
[0063] That is, about the relation between the external current control resistance of the 96 above-mentioned high 
sequence of resistance precision, and the average drive current in a chip, homogeneity is comparatively maintained 
among all SLED chips, therefore, a change according to the drive current difference of luminescence wavelength 
since all will be driven with the average drive current of predetermined within the limits between each Light 
Emitting Diode chip carried within one Light Emitting Diode array luminescence equipment when it has the chip 
property that change of luminescence is mainly governed with drive current — predetermined within the limits — 
**** — it is [ like ] controllable Moreover, it can control to make uniform average power consumption of each 
Light Emitting Diode chip, and the quantity of light unevenness accompanying the exoergic unevenness during a 
chip can also be suppressed. 

[0064] In addition, although the above-mentioned operation gestalt explained Light Emitting Diode array 
\uminescence equipment (luminescence array equipment) and its manufacture method furthermore, the thing for 
which horizontal scanning which makes two or more light emitting devices emit light according to image data is 
performed — main scanning direction (the light-emitting-device array direction) and abbreviation — a rotation 
drive is carried out, using the parallel axis of rotation as the center of rotation — Prepare the photoconductor 
drum (rotation photo conductor) uniformly charged with the electrification vessel, and a line write-in [ optical ] is 
repeated and formed on a photoconductor drum using the Light Emitting Diode array luminescence equipment 
concerning this invention, the formed line write-in [ optical ] — a photoconductor drum top — main scanning 
) direction and abbreviation — light scanning can be carried out and an electrostatic latent image can be formed so 
that it may be displaced relatively and formed in the perpendicular direction of vertical scanning at predetermined 
speed 

[0065] The toner development of this electrostatic latent image is carried out, a toner image can be imprinted on 
the recording paper conveyed by the well-known conveyance means, the imprinted picture can be fixed by the 
fixing assembly, and an output picture can be acquired. That is, this invention can be applied to electrophotography 
recording method image formation equipment, and can be applied also to the light-scanning equipment used for the 
electrophotography recording method image formation equipment concerned. 
[0066] 

[Eff ct of the Invention] As explained above, according to the manufacture method of the luminescence array 
equipment concerning this invention, and the luminescence array equipment concerned, the light-scanning 
equipment using the luminescence array equipment concerned, and the image formation equipment using the 
luminescence array equipment concerned In case current- limiting resistance is mounted, it is not necessary to 
change resistance for every semiconductor chip carried within one luminescence array equipment. By the time of 
not being based on the relation between the average drive current of a semiconductor chip, and constant 
impedance-component resistanc , but mounting a constant impedance component, moreover, certainly Since it is 
not necessary to change resistance for every Light Emitting Diode chip carried within one Light Emitting Diode 
array luminescence equipment, while being able to improve assembly workability and suppressing change by the 
drive current difference of luminescence wavelength further at predetermined within the limits Since the quantity 
of light unevenn ss accompanying the exoergic unevenness during a chip can be suppressed, there is an effect 
which can form a uniform and high-definition picture. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawi ng 1] It is explanatory drawing of 1 operation gestalt of the Light Emitting Diode array luminescence 
equipment (luminescence array equipment) concerning this invention, and its manufacture method. 
[Drawing 2} They are the Light Emitting Diode array luminescence equipment (luminescence array equipment) 
concerning this invention, and another explanatory drawing of 1 operation gestalt of the manufacture method. 
[Drawing 3] It is the circuit diagram showing an example of the basic composition of the conventional self^scan 
type Light Emitting Diode array (SLED). 

[D rawing 4] It is the timing chart of an example of the control signal for controlling the conventional SLED. 
[ Drawin g 5] It is the circuit diagram showing the general equal circuit of SLED. 
) [Dra wing 6 ] It is a property view explaining an example of drive current dispersion in the conventional SLED. 

[Drawing 7] It is another property view explaining an example of drive current dispersion in the conventional SLED. 
[Drawing 8] It is a property view explaining an example of the amount dispersion of luminescence in the 
conventional SLED. 

[Drawing. SQ It Is another property view which explains an example of the amount dispersion of luminescence in 
SLED conventionally. 

[PxawjngJ^O] When manufacturing Light Emitting Diode array luminescence equipment using the conventional SLED, 

it is a property view explaining an example of the process which computes average drive current. 

[Dr awin g 11] When manufacturing Light Emitting Diode array luminescence equipment using the conventional SLED, 

it is a property view explaining an example of the process which computes the value of external current-limiting 

resistance. 

.[QLrawjng _1_2] It is the external view showing an example of the mounting composition of the conventional SLED 
array head. 

[Description of Notations] 

51 Thyristor Equal Circuit for Luminescence 

52 DriverHC Equal Circuit 

1211 SLED Semiconductor Chip 

1212 Base Substrate 

1213 Connector 

1214 Lighting Control Circuit (Driver IC) 
) 1215 Bonding Wire 

1216 Positive-Electrode Side Power Supply Pattern 

1217 Silver Paste 

1231 Power Cable 

1 232 Power Circuit 
Df Diode 

SL1-SL5 Thyristor for luminescence 
R1 Thyristor internal resistance 
R2 Current-limiting resistance 
ST1 -ST5 Thyristor for a transfer 
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I acoi#tcH8lc*tfE-t-S. 

[ 0 0 2 7 ] £ Igt6«^«* i itt*:t-.i» # 
SLEDf >x7-f*Uf^>0^»5HLl , L2, L3t>J:l/ 
Hf -/TlBItfft-O^ ^ 1 . 5 2* ! JM±^-&. 

[ 0 0 28 ] ±fSL^<f /i,^#(=i:S^#5-Jfp^T^-S 
L E D f- y rraoT^I*l:<^IIS:E)f^«fflrt^J|5R L 

1 0t3J;t/Hl 1 Sr#MLT»:tetKBS-ri»7j^S^fL 
TV^. Hl'OJSiWl 114. -flJfcLT SLEDf 

r0 0 2 9-jai0fc*JV^T«*«¥%)l£« (/L) £ 

LED Tl^-?B\i^ffitC^mt--S. «■ S L E D f -y T\zr> 
V %T . f -y 7-1 . 2 . 3 [*I-?-ttmoT^lffii&mSE^¥ 

(/Lg^> amhtihw-^smf^SL/i i . /12, 

/I 3?rSI»fcJ:0*y).5. 

[0030] -7j\ 011 fc*Jt^T«l*{4¥%ffi««8S 
(/I ) Sr^L. «l«ll4^<0«S£«IRBSSi:<0iS3S ( 1 
/R) t-^-T. iETftllBl&m^eoSaj^UT. 01 

i iz^Lt^mmmmtft®mm.<r)mkiz itztf~> 
x. sffi $ titi&p&ammffi/ 1 1 , /i 2. /i 3 

##^fL^ i d ^T^SPffifeifflOj£IS£ l/Rl, 1 /R 
2, 1/R3#f -y7*l , 2. 3 lZ^X*tl?ixmM. 

[0031] LEDTu-jaaeaifciartiTOBWR 
3i-ri>«fiiffl(cs t ^iwawfiv^iKjtt . tuisco 24^ 
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*IK7>M>), &ijttl#**xl 0" (Nii0£|$<Sg0 

12 9 6 S^MSrS <S2r t h l> <DT$> h . 
[00 3 2]8^T.. SLEDTU- -^vWffiti&j 

mz^x, hi 2tr^-s>y Y^mm^mLxm 
mt*. 

[00 3,3] .■fe?5"y^WSrif07' 
U >hUtt*JiVife*-xaMl 2 1 2iCli, S LE 
Df»#f77 (^«#SLEDf77) 1 2 1 1 

. ^T^Jffi'.BK (K7^'IC) 12 14 *i, 

12 11 O^TSJffllffi^&^-t 4 . 3^^1213 

12 3 l^UtWI||ili2 3 2frH>itMi A7J U 

[0034] SLE D^m^-VZl 2 11 (C<2*>-f 
4 >i/ -V 4,7*1 2 1 5&mmZti. ZtUzJ:*)^ 
-f>'N'IC.12 14*^<oai7J'fi^«>l, ^2. OS, O 

Tj-rs. i 2 1 eii^xssi 2 1 2tc3ia>:h.*riE«i 

{RIB^^-^ (ZcoMX'li+5V) S-^-t. 12 17 
JEffiOSWSi/^-^ 1 2 1 62: SLE D^«ff- -y 

7121 KommnMtco^mmm^t 0, teo 

[00351 

mmmtzn&z &xmzizM*.izbit& l < m*im 

X'$>-otz. 

[0036] fzkz.lt. m>lZLED¥mtitf-v7Z& 

e D*jg#* -y 7- t«jB t izmfafflm&mm&mim 

Mzft&±<r>wm t> *> o 7t . &*<7yf-vy<D 

m&iz£btt&ftm<v^mmmA*Mm)tzftfoz 
itxmm-r 5 ix *t-s!& l * l e d t w -&3tg=a 
u. **5^*ftSft6-*T«wa[3& f f-'yrBrc* 

[0038] sit, ftftmmmwmwLizk-ix^M 



m&£#mtlXl*0. UztfiX. LED7U- 

&®m&imx'%%\,}t%izi±. f6%M&-i&tzti 

X fci frfrhb? \^WWm&1- -y 7Tat'*%- 
[ 0 0 3 9 ] liS 2 -f-y rra^fgiJ^^OSV 

ut; ^•yrram%g^#?&4rr-&. jBWcfpv^e 

^>yTiaco|gi&«griCOSv^ 
A J A#v^(c % SSWtc^-y7-0-e^fe»tc|l*^t 

£. . - 

[ 0 0 4 0 ] *m$m±.v>± o zmmztmi 

x icXM^i^y^m^smt * > .7 nakoe 

tt^8£cpffi3tici 0it|>±ffi2o<?)igjS$-«^-r^«l 
[0041] 

#>tzm#mi?>miu. mtnz&tm^zmgxmz®. 

faizmizti. &tm#+>y7'izzix-?ixfej >v-y 
y^mtt-frLx&tezti&mmmmz t^^xmrn 

7i/-^icfev^.. «rt»Lh<7)tirie#^^f--y7' 
^msimk<Dmm?.nmfeu^;u<Qmmw.mzm-& 

m^it. mmf^^em.^zm^m~mmm^i>^ 

[0042] *fc . ff^3S2 tlE«cr)%Bj« , if^jB i 
t^V>T, BUiE««±<0tule«^^i*:^-y7-omi2«^ 

[0043] itz. 3 IZifflcoftWte . 1 

nmm i. xsm&mmztt txmttimzn^&im. 
mmm{zmm~&mmm*istswtT u- mm* 

[0044]*^, ||$qC4 (Ciettc^ByKi. ai$<0^ 

^emtsKTsn l xmsmteti&tm? ^-r^x» 

3K$€. ^ISf-y7'SW^*StL^A { ->'CMitO 

z>y>?Mf*T»/7-k. mmtowmtifrvT*)-} 
•hm-yy^izm-th^mw^yy^mtRL. msuttz 
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y? izfeitzm-'mmrn?)^ yt-y>xm?z 
[0045] m&m5izimcomii±. w*^4 

m.umizLtz^timmM^M^x'. m%mk<r>^m 

[0046) m^meiztm<D^mn. m&m* 

miiz&^fzm&&£ffi&mmzmfoj : &md5Z4 y 

ts^f'^jr^ ^iz^tiftftTu-mmnwgtjmz 

[ o o 4 7 j mm7 izismcoztwii: 
m$T*m&ifiizm\iitite*mtei->yy'zm(.. * 
WLtiz mmmjjttto zmw ztt. &*mfc*}- -y y\,z 
ztiz'tx.'&j yt-fyxmttih-Lxmtezti&nim 
ms&iz Ltzw^xwsi&m&w^-yy-nmimkcvzm 
m^ym^hymru-mst, mwm.<r>$&m 
ttwm'-?izmtx^z^&±fe&*'fioc\tx' 

mmz ith EBBS3fc*±fc:#«s ^j-fyzwomL 
mfcth^nx-h-yx. mmf&Ltzftmz > 
&im®&m%te±x'm3i±7g&t}ft t vmig.*m7&£ 
umzmtmmxmtmm ixm^m x o \z%js&t 
^&jm^mt*ffiiL*:%3&mmzts^x* mib«« 

^cr,mm.mzftt^^^Mi(m&£Amt 2 
ti. mzsn yv-jryxm^i. mswimft&izm 

[004 8 j zk. mmi8tziem<D%ity\i. m&i 
\z&\ix. mmm±<?>miz^&*-yy°<vmmm. 

mwtmmizitztf^tzmmig^ffix'mmmm 

tnmm&i vmzwamizM bxmmmzft^mim 
mzm^tzmmw&ft&ijimzftf&v. m&meyA 
mmmzmm^ffimmz^tsxa^wzmm 

[ 0 0 5 0 1 ttz. mm 1 oiztm<r>7\mz. msm 
7n^9w-rtiMzim?>!f(jg£.mw.t. mmmm 
im±i<znv&LB&ztifzimEm$&?>-y4 y<,zL 



[005 1] 

m&Biz^xmmizmw-t&. 
[0052] *muz&z,mtmmx'i*. #le d** 

<7ypiiftM.izbt-3^xLED¥mtirt- yyzt izms. 
(oby-y^X'^Ayyp'^L^ -^ledtws 
Kmsmziii-Kxm-ftMiyyfizyyffrvzixtz 
LED^^-yy^m^txdizitz. * 
ix^hED^m^-yyizii: ^xitMr? y-nzmi 

2 ) zim-t i x 5tz . le -y t k fmmzi 
mmmfcz&*&h&x&3&s&d izttz . 
[oo53]0i <7mwm€0m Lx*wmz&t l e 
DTu-&^wte£v*cr>$m±ti&>$mmmiz^ 
xMtimtzwmtz. 

[0054] hi li^-yy-^mm^mmtm^im, 
mcomc («**i/r> t*>yy-ft¥mfcm.<7)m{%£. 
®« >y rcov^ m3mizm.mmz7F Ltzmmx- 

rt{c*y>x±3<„ met*. -&<?><mxi&in5m.m 1 

/Rl-l/Rl l&ttLXfc&. 

[0055] zcommmiz&^x , ledti/-ib^ 

{r. SLEDf 77*^1 5ittSt, #f 77W#tt 
He l~c 1 5b. LBm<OW&Lpbcr>3i 

'Mf^mtmrnvrntm. ( i/r) ##^y rtc i l 

[0056] . B 1 f77£0#ffilc 1 <7)3^ffi 

Sffl«l/R lc0ttt<2<J-g^5. L#»U flStf>*-/ 
7- (tttic 1 c~l 5-C^^tlS) 03^ffiM«tJiffi 
«3@ES:fiti/Rl-i/Ri lov^-mtt-gc-iJrr. 
Zti^^ii^d 1 — d 1 0rtfcJ>«.. mt 

[0057] -e-Cir. RO»5cT-^9 6^iJ<0UJJKffi 
SiiiSr^-^^02<7Dj: 3 (cJ&affiO«gH&IS«J0 , £■ 
«gd l~d 1 0Wt3c^t>o^--y7l!¥^-o<03ta7 
^^tcS^-TI.. Had 1 oPUzl&iZZmm 

«Sc 140S51 4f77ll 3t»5y^Rl tf^.. * 
7t, «d8rt*c*il««&Si*»o1«!HBe 1 1 1 c 1 

R3t-rs. 

[0 0 58] m2l,z5ikL-fz%Ayy?Rl , ••• 
14. #LED^«cf--y7-rt(7)^^3t^0^i^efi 
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it. **xi o n (wzom<mm) x-rnvtz "* 
*" n&mtK im\ m^^mm ( 1 . o ) k**lt 

[00 59] mmizLx. ffeof-/7" (Wttii&ia^L 

y 9Mi Ltz S L E >y 7*Ji, ..H— 5 fclW* € 
<7>^ftt*— OOLEDTP— fB^IS (LED7I/-A 

[00603 ss>tc, -- poL.EDrw-jftjaaife: 

i> official* £M-&m^#JIKffliin;i: LT^ffl-T 4 . 
Mm* ^vyfRllzJg^ZmTmi 4*>'/7lzm 

[ 0 0 6 1 3 LZnXoiZ^Wm^&lt* JJSKL 
taP l&ft? Y?$tii Lti&J-y Tlzft tX * ^ix-eft. 

fl*tt £ !pJ_L-C£ S £ . £ 4> , ¥«»Btt*St 

fc ^a«gS*<JI^S*itffii: **MMc J: . fHMH&ift 

8*3*1*: l e d^- y \,zmmz® *)mt h$m 
[00623 s*:, m.fmitm±t(inz. t^Tia 

[00633 -T ffiJ5t«»JK4>iSfV*±ie9 6^iJ 
OWt {4^TC0S L ED f-y rHT'Jt^^—tt*^^ 

ni,. l^^-d-c. ^n^wmzmmm&x'ias.i* 
tix^&£i*i-vyimzi>^M&i,ztz* iowle 

DTP -S63fcl£B -CliJt® $ L E D ^ y 7" ST' 

^xm^mm^w-wmmux-mm^tit z t 
fz#>* mm&nmm&imizj:z&mi>m%mmj*iiz 

WhXolZ&mXZZ. ttz* ^LED^-yT^Wft 
I 0 0 6 4 3 . ±fB5l»ltTJi: L E 

(wtrxs- mm.) &xv : z<om&iimz^>uxwi 

E^[6J) fc«mTfcEI^£III«'K,»i: LXWSXOlS 



[006 53 LZCOtmmM*. 3l«U AOOK 
-f3r;b*>, W< «^^JSI£^^H 

[00663 

»tcJ:'») . E p r l>-^3^Srt-Clf tt 

iz. ^•y-rm^mmti^tw^Ats^mix'ti ho 
x\ ^X'T$8&comm&f&X'i*h%)3ktfhh. 

[si3 *miizmhhEDTu-&mw. (mtrv 
-mm.) &£Tfttm&mi<^mffimcomimx'$> 

[^23 *muz&zLEDTu~?tmm (m^r^ 
-mm) &£if*nm&irm<^mmmnm<vw i m 
x-h&. 

[033 ^*<7>ae^aEMLEDr^- (sled) <r> 
m*®f£.<r>-Mi>7K-t®®mx-h h . 

[043 S!*coSLED5r$iJffll-rs^<on>-ho-;U 

[05 3 SLEDc^-jRW'Or^ifflHlSS^^-rillfSS-Cft 

[063 m&> S L E D IZ& (f ^> feo* co- 

[073 aaEtf5SLEDfc4Jtt*WW8ttffeo*©- 
P!l*BiBJ'tSSiJ<7)#tt0T'J>& . 
[083 ^*OSLED^fc(tl,|^t*«f^O^^-M 

[093 «#SLED|c*jlti»3iarofe-3*tf>-W£ 

[010] fif*tfOSLED$-ffl^TLEDTL'-^3^ 
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[HI l]«#OSLED£ffllvtLEDTl'-?Bfc3! 
[01 2] t&fcDSLEDTU- ■ KOSQSIMtO 

5 1 SfcfcJSiM Ux^^fflSEJK 
5 2 F^M-Ki C^HSBIS 
1211 SLBD¥*flc*-y7 
12 12 

1213 3*?* 



12 14 j&mtmiSft ( KIM a'ic) 

1215 i£y : f<('y? -VAT" 

12 16 jESHHBft'^-V 
12 17 h 

1231 mmy-yiv 

1232 «aKmK 

D f ^ K 

SL1-SL5 WmVAV** 

ri im y.x*i*rtW6« 
R2 tmHEK 
ST1-ST5 f i3aUiiiM ■ 



[HI] 
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